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METHOD AND APPARATUS FOR
IMPLEMENTING PROGRAMMABLE
BATTERY SHUT OFF

FIELD OF THE INVENTION

The present invention relates generally to the data pro-
cessing field, and more particularly, relates to a method,
apparatus and computer program product for implementing
programmable battery shut off.

DESCRIPTION OF THE RELATED ART

Batteries power many electronic devices. The shift to
mobile computing has also increased the reliance and 1impor-
tance of batteries to power a growing number of devices. For
example, batteries are used to power lap top computers,
Personal Data Assistant (PDAs), Global Positioning Sys-
tems (GPSs), cell phones, MP3 players, radios, and the like.
These devices are becoming critical to people. Also 1t 1s
critical to generally have available battery energy to operate
these devices.

Today, various approaches are used to conserve battery
life 1n these devices. For example, some lap top computers,
when not used for a period of time, will shut off the display,
disk drive, and the like. Some devices also shut themselves
totally off after not being used for a defined period of time,
for example, if PDA 1nput 1s not received for 5 minutes, the
PDA shuts 1tself off. Other devices, for example, such as cell
phones 1n a stand by mode continue operating until batteries
are exhausted then the cell phones turn themselves off.

One existing problem with this approach 1s that even
though energy consumption 1s reduced, drainage still occurs
with many devices until the device completely drains the
battery and then stops hard or 1n more advanced systems turn
itself off with the last available energy, for example, the cell
phone. This can happen even 1if the system 1s not being
actively used but the user forgets the system 1s on and upon
the user’s eventual return the system 1s no longer usable. The
result 1s a dead system that cannot be used until an AC
adapter or new battery 1s installed. However, an immediate
source of energy 1s not always available.

A need exists for a battery management program having
the ability to implement programmable battery shut off. A
need exists for a method by which a battery management
program can be conflgured to accomplish this task.

SUMMARY OF THE INVENTION

A principal object of the present invention 1s to provide a
method, apparatus and computer program product for pro-
crammable battery shut off. Other important objects of the
present 1nvention are to provide such method, apparatus and
computer program product for programmable battery shut
oif substantially without negative effect and that overcome
many of the disadvantages of prior art arrangements.

In brief, a method, apparatus and computer program
product are provided for implementing programmable bat-
tery shut 1n an electronic device system. A device battery
consumption configuration file 1s stored. The device battery
consumption configuration file includes at least one con-
figuration threshold parameter. Electronic device system
operation 1s monitored to identify the at least one configu-
ration threshold parameter being met. Responsive to 1den-
tifying the at least one configuration threshold parameter
being met, the electronic device system 1s powered off.

In accordance with features of the invention, the device
battery consumption configuration file includes the configu-
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ration threshold parameter that 1s user defined, such as a user
selected battery time left value or a user selected battery
usage percent value, for implementing programmable bat-
tery shut. At least one battery specific hardware 1input button
1s provided for user operation to allow quick external battery
management. Each input button 1s programmed via a battery
management program for specific external battery manage-
ment functions. Each time the user depresses the input
button the threshold parameter optionally 1s changed by a set
value.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention together with the above and other
objects and advantages may best be understood from the
following detailed description of the preferred embodiments
of the mvention illustrated 1n the drawings, wherein:

FIGS. 1A and 1B are block diagram representations
illustrating an exemplary electronic device system and bat-
tery specific hardware 111p11t system for implementing pro-
crammable battery shut off in accordance with the preferred
embodiment;

FIGS. 2, 3A and 3B are flow charts 1llustrating exemplary
steps for implementing programmable battery shut off in
accordance with the preferred embodiment;

FIG. 4 1s a block diagram 1illustrating an exemplary device
battery consumption configuration file 1n accordance with
the preferred embodiment; and

FIG. 5 1s a block diagram 1llustrating a computer program
product 1n accordance with the preferred embodiment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Having reference now to the drawings, in FIGS. 1A and
1B, there 1s shown an exemplary electronic device system
including battery specific hardware input generally desig-
nated by the reference character 100 for implementing
programmable battery shut off 1n accordance with the pre-
ferred embodiment. Electronic device system 100 includes a
battery management program 102 in accordance with the
preferred embodiment. Electronic device system 100
includes an operating system 104, application software 106
and core applications 108. Electronic device system 100
includes core device processor and electronics 110, battery
specific devices 112, core devices 114, and input devices
116. Electronic device system 100 includes a battery 118 and
an AC power 120. It should be understood that the battery
management program 102 1n accordance with the preferred
embodiment optionally can be implemented integrally with
the operating system 104.

In accordance with features of the preferred embodiment,
various devices can be implemented by electronic device
system 100. For example, any of various battery powered
devices, such as lap top computers, Personal Data Assistant
(PDAs), Global Positioning Systems (GPSs), cell phones,
MP3 players, radios, and the like, advantageously can be
implemented by electronic device system 100.

In accordance with features of the preferred embodiment,
battery management program 102 implements a program-
mable interface that allows a specific battery threshold, for
example, a percent left, a time left, and the like, to be defined
so that the electronic device system 100 automatically turns
itself off. For example, using the electronic device system
100 to implement a cell phone the cell phone system 100 of
the preferred embodiment 1s programmed to turn itself off
when a specific user defined threshold i1s reached. For
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example, the user could define the shut off point to be 10%
of the battery energy left. This threshold optionally 1is
defined to have specific cases where the rule 1s temporarily
ignored, for example, a cell phone would not be turned off
during a call but, when the call 1s ended and 1t returns to
stand by mode. The benefit 1s that the device would still be
usable when powered back on 1n this case 10% of the battery
energy would be left for important or emergency usage. This
invention solves the problem of having dead devices that run
out of battery power unbeknownst to the user. Instead, the
clectronic device system 100 powers itself off while still
having usable battery energy left to perform for a user
defined period of time or percentage battery left, for
example, enabling available battery power for a cell phone
to still make an emergency call.

Referring to FIG. 1B, there are shown a pair of battery
specific hardware input buttons A and B, 130, 132 for user
operation to allow quick external battery management. Input
buttons A and B, 130, 132 are programmed via the battery
management program 102 for specific external battery man-
agement functions. For example, button A, 130 can be
configured by the battery management program 102 to
increase a battery control timer by 5 minutes each time the
user depresses button A. Then pressing button A, 130 six
times keeps the device system 100 active for an additional
30 minutes before normal threshold shut off of battery 118
1s provided to power off the electronic device system 100.
Button B, 132 can be configured, for example, to provide a
reverse function by the battery management program 102.
For example, button B can be configured to keep the
clectronic device system 100 1mactive for a selected time
pertod. Then pressing button B, 132 sets another battery
control timer each time the user depresses button B to keep
the electronic device system 100 powered off, such as for 2
hours while the user views a movie, then to power the

clectronic device system 100 back on.

Referring now to FIG. 2, there are shown exemplary steps
for implementing device battery consumption coniiguration
for programmable battery shutoff in accordance with fea-
tures of the preferred embodiment starting at block 200.
Checking for a configure selection 1s performed as indicated
in a decision block 202. When the configure selection 1s not
identified, then the sequential step end as indicated 1 a
block 204. When the configure selection 1s identified, then
checking for a clear all configuration parameters option 1s
performed as indicated 1n a decision block 206. When the
clear all configuration parameters 1s 1dentified, then the
conflguration parameters are cleared as indicated 1n a block
208. Then checking for a configure automatic battery action
1s performed as 1ndicated in a decision block 210. When the
conilgure automatic battery action 1s 1dentified, prompts are
displayed for user entries of battery percent left or remaining
use time action; and of action and behavior to take at the
selected battery percent left or remammg use time action,
such as shut off immediately, shut off when 1nactive, SOllI]d
informal alarm, and wake up when notified, as indicated in
a block 212. When the configure automatic battery action 1s
not identified or after the user entries to configure automatic
battery action are received at block 212, checking for a
configure device battery buttons option 1s performed as
indicated 1n a decision block 214. When the configure device
battery buttons option 1s 1dentified, then the user 1s prompted
to enter a time off or time on for the buttons A, B, 130 and
132, and a time or battery percentage usage cach button
press enables as indicated in a block 216. Then the sequen-
fial operations end at block 204.

Referring now to FIG. 3A, there are shown exemplary
steps for monitoring of battery consumption configuration
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for implementing programmable battery shutoff in accor-
dance with features of the preferred embodiment starting at
block 300 when the device 1s operating. Checking whether
the battery configuration flag 1s set 1s performed as indicated
in a decision block 302. When the battery configuration flag
1s not set, then the sequential steps return to block 300.
When the battery configuration flag i1s set, then checking
whether any configuration parameters are met as indicated in
a decision block 304. When configuration parameters are
met, then actions indicated in the configuration file are
performed as indicated 1n a block 306. An exemplary device
battery consumption configuration file 1n accordance with
the preferred embodiment 1s 1llustrated and described with
respect to FIG. 4.

Referring now to FIG. 3B, there are shown exemplary
steps for monitoring of user entered physical button inter-
vention for implementing programmable battery shutoff in
accordance with features of the preferred embodiment start-
ing at block 310 when the device 1s operating. Checking for
a physical interrupt via a button push 1s performed as
indicated 1n a decision block 312. When the physical inter-
rupt via a button push is not i1dentified, then the sequential
steps return to block 310. When the physical interrupt via a
button push 1s 1dentified, then corresponding configuration
parameters are set and/or adjusted in the configuration file as
indicated 1n a block 314.

Referring now to FIG. 4, there 1s shown an exemplary
device battery consumption configuration file in accordance
with the preferred embodiment generally designated by the
reference character 400. Device battery consumption con-
figuration file 400 includes a battery conilguration active

flag 402 1dent1ﬁed at block 302 1 FIG. 3A, a power on or
power off flag 404, a user selected battery percent left 406,
a user selected battery time left 408, an alarm 1ndicator ﬂag
410 for action, an alarm indicator 412, for example, flash,
audible, vibrate, and alarm indicator data 414, for example,
e¢-mail address, pager phone number, and the like. The alarm
indicator data 414 1s used 1n conjunction with the alarm
indicator 412 to notify the user via an e-mail or pager notice
of the battery shut off. Device battery consumption configu-

ration file 400 1ncludes user selected configuration data 416
and 418 for defining functions of buttons A and B, 130, 132.

Referring now to FIG. 5, an article of manufacture or a
computer program product 500 of the invention 1s 1llus-
trated. The computer program product 500 includes a
recording medum 3502, such as, a floppy disk, a high
capacity read only memory 1n the form of an optically read
compact disk or CD-ROM, a tape, a transmission type media
such as a digital or analog communications link, or a similar
computer program product. Recording medium 502 stores
program means 504, 506, 508, 510 on the medium 502 for
carrying out the methods for implementing programmable

battery shut off of the preferred embodiment in the electronic
device system 100 of FIGS. 1A and 1B.

A sequence of program instructions or a logical assembly
of one or more 1nterrelated modules defined by the recorded
program means 504, 506, 508, 510, direct the electronic
device system 100 for implementing programmable battery
shut off of the preferred embodiment.

While the present invention has been described with
reference to the details of the embodiments of the mnvention
shown 1n the drawing, these details are not intended to limat

the scope of the invention as claimed in the appended
claims.

What 1s claimed 1s:

1. A method for implementing programmable battery shut
off 1n an electronic device system; said method comprising
the steps of:
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storing a device battery consumption configuration file;
said device battery consumption configuration file
including at least one configuration threshold param-
eler,

monitoring electronic device system operation to identify
said at least one configuration threshold parameter
being met; and

responsive to 1dentifying said at least one configuration

threshold parameter being met, powering off the elec-
tronic device system.

2. A method for implementing programmable battery shut
off 1n an electronic device system as recited 1n claim 1
wherein the step of storing said device battery consumption
confliguration file includes the step of storing a user selected
battery usage percent value; said user selected battery usage
percent value defining said configuration threshold param-
cter.

3. A method for implementing programmable battery shut
off 1n an electronic device system as recited 1 claim 1
wherein the step of storing said device battery consumption
configuration file mncludes the step of storing a user entered
battery time left value; said user entered battery time left
value defining said configuration threshold parameter.

4. A method for implementing programmable battery shut
off 1n an electronic device system as recited 1in claim 1

wherein the step of storing said device battery consumption
configuration file includes the step of storing a user selected
alarm action; and further includes the step of providing an
alarm 1ndicator responsive to identifying said at least one
configuration threshold parameter bemng met, said alarm
indicator including at least one of an e-mail notice, a pager
notice, an audible notice, a visual notice and a vibration
notice.

5. A method for implementing programmable battery shut
off 1n an electronic device system as recited 1in claim 1
wherein the step of storing said device battery consumption
conilguration file includes the step of storing a user selected
confliguration for a battery specific hardware input button.

6. A method for implementing programmable battery shut
off 1n an electronic device system as recited 1in claim 5
wherein the step of storing said user selected configuration
for said battery specific hardware 1nput button includes the
step of storing a user selected on function or user selected oft
function for said battery specific hardware input button.

7. A method for implementing programmable battery shut
off 1n an electronic device system as recited 1in claim 6
wherein the step of storing said user selected configuration
for said battery specific hardware input button includes the
step of storing a user selected time value or a battery percent
usage defined for a button push of said battery specific
hardware 1nput button.

8. A method for implementing programmable battery shut
off 1n an electronic device system as recited 1in claim 1
further includes the step of monitoring electronic device
system operation to identify a button push of a battery
specific hardware input button.

9. Amethod for implementing programmable battery shut
off 1n an electronic device system as recited 1n claim 8
further includes the step of adjusting said stored device
battery consumption configuration file responsive to i1denti-
fying said button push.

10. A method for implementing programmable battery
shut off 1n an electronic device system as recited 1n claim 9
wherein the step of adjusting said stored device battery
consumption configuration {file responsive to identifying
said button push includes the step of changing said at least
one configuration threshold parameter responsive to identi-
fying said button push.

10

15

20

25

30

35

40

45

50

55

60

65

6

11. A method for implementing programmable battery
shut off 1n an electronic device system as recited 1in claim 9
wherein the step of adjusting said stored device battery
consumption configuration file responsive to 1dentifying
said button push includes the step of powering off the
electronic device system for a defined time period respon-
sive to 1dentifying said button push.

12. A battery management program product for imple-

menting programmable battery shut off in an electronic

device system comprising;:
a recording medium;

means, recorded on the recording medium, for storing a
device battery consumption configuration file; said
device battery consumption configuration file including,
at least one configuration threshold parameter;

means, recorded on the recording medium, for monitoring,
clectronic device system operation to identify said at
least one configuration threshold parameter being met;
and

means, recorded on the recording medium, responsive to
identifying said at least one configuration threshold
parameter being met, for powering off the electronic
device system.

13. A battery management program product for imple-
menting programmable battery shut off in an electronic
device system as recited 1n claim 12 further includes means,
recorded on the recording medium, for receiving user selec-
tions for storing said device battery consumption configu-
ration file.

14. A battery management program product for imple-
menting programmable battery shut off mm an electronic
device system as recited 1n claim 12 further includes means,
recorded on the recording medium, for monitoring elec-
tronic device system operation to identily a button push of
a battery specific hardware input button and for changing
said stored device battery consumption configuration file
responsive to 1dentifying said button push.

15. A battery management program product for imple-
menting programmable battery shut off in an electronic
device system as recited 1n claim 12 further includes means,
recorded on the recording medium, for identifying a button
push of a battery specific hardware input button and for
changing said at least one configuration threshold parameter
responsive to 1dentifying said button push.

16. A battery management program product for imple-
menting programmable battery shut off mm an electronic
device system as recited 1n claim 12 further includes means,
recorded on the recording medium, for providing an alarm
indicator responsive to identifying said at least one configu-
ration threshold parameter being met, said alarm indicator
including at least one of an e-mail notice, a pager notice, an
audible notice, a visual notice and a vibration notice.

17. An electronic device system for implementing pro-

crammable battery shut off comprising:

a battery management program product; said battery
management program product including a plurality of
computer executable instructions stored on a computer
readable medium, wherein said instructions, when
executed by said electronic device system, cause the
clectronic device system to perform the steps of:
receiving user selections for storing a device battery
consumption configuration file; said device battery
consumption configuration file including a user
defined threshold parameter;

monitoring electronic device system operation to 1den-
tify said user defined threshold parameter being met;
and
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responsive to 1dentifying said user defined threshold
parameter being met, powering oif the electronic
device system.

18. An clectronic device system for implementing pro-
crammable battery shut off as recited in claim 17 wherein
said 1nstructions, when executed by said electronic device
system, further cause the electronic device system to per-
form the steps of providing an alarm indicator responsive to
identifying said at least one configuration threshold param-

eter being met, said alarm indicator including at least one of 10

an e-mail notice, a pager notice, an audible notice, a visual
notice and a vibration notice.

19. An eclectronic device system for implementing pro-
crammable battery shut off as recited 1n claam 17 wherein
said instructions, when executed by said electronic device
system, further cause the electronic device system to per-
form the steps of monitoring electronic device system opera-
fion to 1dentify a button push of a battery specific hardware
input button.

20. An electronic device system for implementing pro-
crammable battery shut off as recited in claim 19 wherein
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said 1nstructions, when executed by said electronic device
system, further cause the electronic device system to per-
form the steps of changing said stored device battery con-
sumption coniiguration file responsive to identifying said
button push.

21. An electronic device system for implementing pro-
grammable battery shut off as recited in claim 17 wherein
the step of recerving user selections for storing said device
battery consumption configuration file includes the step of
storing a user seclected configuration for a battery speciiic
hardware 1nput button.

22. An electronic device system for implementing pro-
crammable battery shut off as recited 1n claam 21 wherein
the step of storing said user selected configuration for a
battery specific hardware 1nput button includes the step of
storing a user selected time value or a battery percent usage
defined for each button push of said battery specific hard-
ware 1nput button.
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